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PaTeEnT OFFICE.

FERNANDO J. DIBBLE, OF PEABODY, MASSACHUSETTS.

ELECTRIC METER.

SPECIFICATION foi*ming part of Letters Patent No. 490,011, dated January 17, 1893,
Application filed November 21, 1891, Serial No,412,669, (No model.’

To all whom it may concern:

Be it known that I, FERNANDO J. DIBBLE,
of Peabody, county of Essex, State of Massa-
chusetts, have invented an Improvement in
Telemeter Systems, of which the following de-
seription, in connection with the accompany-
ingdrawings, isaspecification,likelettersand
figures on the drawings representing like
parts.

Thisinvention relates to telemeters, one ob-
ject of the invention being to provide suit-
able means whereby irregular movements of
the contact arm or member may be-caused to
transmit a regular and uniform movement
to the indieating or recording arm or device.

The invention also comprehends a device
which is self-contained,—1. e., wherein a sig-
naling eircuit both transmits and indicates
or records, in contradistinction to devices of
this class as heretofore constructed, which, so
far as I am aware, have employed two sep-
arate apparatus, one to transmit and the
othertorecord. The recording arm or device
is so actuated that a record or indication may
be made between certain determined and va-
riable points or limits only, so that when the
device is employed to register the voltage of
an eleetriec current, it may be so adjusted as
to remain unmoved or to be unaffected by
voltage below a certain limit, but to indicate
the variations in voltage above such limit.
These features, together with other features
of this invention, will be hereinafter fully set
forth and specified in the claims.

Trigurelrepresents in front elevation a tele-
metric device embodying this invention; Fig.
2, an enlarged view of one of the individual
telemetric devices with the face-plate or dial
removed to expose the working parts; Fig. 3,
a right-hand elevation of Fig. 2; Fig. 4, asec-
tion on the dotted line x—z, Fig. 3; Fig. 5, a
sectional detail taken on the dotted line
o' —a', Fig. 1; Fig. 6, a diagram showing the
arrangement of circuits; and Figs. 7 and 8§,
modifications to be described.

The drawings represent a telemetric device
adapted toindicate and record the variations
involtage of an eleetric current, theline wires
being attached to the binding posts ¢ and b
shown by dotted lines Fig. 4, which are elec-
trically connected with the fixed ends 1,2 of
the platinum wire 2, which latter is extended

down and about the fixed pulleys 3, 4 repre-
sented in dotted lines Fig. 4, thence up and
over a pulley w’ hung from the spring w?
which latter maintains the wire under a con-
stant tension.

The connection w?® between the pulley w’

and the spring w? is represented as passed

about and secured to a wheel or disk w*, see
dotted lines, Fig. 4, so that expansion and
contraction of the wire due to variations in
the voltage of the current of electricity pass-
ing through it will cause the wheel or disk w*
and its shaft «’ to be rotated in one or the
other direction, all as in the well-known Car-
dew volt-meter, further deseription of which
herein is deemed unnecessary.

The expansion and contraction of the wire
w and the consequent rotation of the shaft
w® are not uniform, the expansion and con-
traction due to a change in current of a cer-
tain number of volts when the voltage is low
being considerably less than a variation in
the same number of volts when the voltage is
high; for instance, a variation of ten volts
from thirty to forty volts will cause the shaft
w’ to be rotated a certain distance, while a
variation of ten volts from one hundred and
thirty to one hundred and forty volts will

cause a rotative movement of the shaft some’

four or five times greater than the same va-
riation at the low voltage.

In a telemeter it is desirable that the re-
cording device or member move uniformly
for certain specified variations at all times,
whether the voltage be high orlow, and a con-
struction to effect a uniform movement of the
recording and indicating members from an
irregular movement of the shaft «° is repre-
sented in the drawings, wherein the said shaft
20° has flexibly eonnected to it a contact arm
¢, whieh normally lies between two insulated
contacts d,d’, mounted on and insulated from
a carrying arm d? pivoted at d®at onesideof or
out of line with the axis of the shaft w5 said
carrying arm d? having a second arm d*, to
the under side of which is secured one end of
a spring plate d*, acted upon by a screw
tapped through the outer end of the arm d*%,
as represented in Fig. 4. A pin 5, projecting
laterally from the outer end of the plate ¥,
rests upon the surface of a cam e, fast on the
inner end of the staff ¢/, journaled in a suit-
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able frame E, said staff at its outer end car-
rying an indicating pointer or hand e? see
Figs. 2 and 3.

Two electro - magnets I¥, I/, arranged at
right angles to each other or obliquely with
relation to the vertical pointer &% as repre-
sented in Fig. 2, have their main armatures
f, f’ fast upon opposite ends of an armature-
carrying lever /% pivoted on a shaft 13, jour-
naled in the frame E, said shaft also carrying
a forked lever or pallet % the ends 6, 7 of
which straddle the toothed driving wheel f7,
fast on an arbor f% said arbor also carrying a
pinion f7, in mesh with and operating the
larger toothed wheel f5, fast on the staft ¢/,
see Fig. 2. According as the pallet fis vi-
brated to one or the other side of its middle
position by the attraction of the armatures f,
f’ by their respective magnets I, F’, will the
driving wheel f* be rotated in one or the other
direction to thereby rotate the stafl ¢’ and
pointer € in one or the other direction, the
wedge-shaped end of a pawl g, pivoted at ¢’
and acted upon by a spring ¢* springing be-
tween the successive teeth of the driving
wheel f%to thereby insure a uniform move-
ment at each vibration in either direction and
hold the driving wheel in normal position.
The magnets F, ¥ are also provided with
smaller auxiliary armatuares 2, M/, carried by
two arms of the U-shaped spring-carrier 73
pivoted at %%, see Fig. 2, the outer ends 26,
27 of the said U-shaped carrier normally lying
between and out of contact with the adjust-
able fixed contaets 7%, 14 said auxiliary arma-
tures being attracted first by their respective
magnets prior to the attraction of the main
armatures f, f’ by reason of the smaller cur-
rent necessary to move them, for a purpose
to be hereinafter described.

The staff ¢/, at or near its outer end, has
fast upon it a cam m, I'ig. 2, shaped to pre-
sent a cam surface extending from a point 10,
such being the shortest radial distance from
the axis of the staff ¢/, gradually rising to at
or about the point 11 at the greatest radial
distance from the axis of the said staff, the
differencein the radial distancesof the points
10 and 11 from the axis of the staff consti-
tuting the throwof the cam, the said surface
being further continued beyond the point 11
to form a concentric surface extending, as
herein represented, to a point 12, a pin 22 on
the short arm#’ of the recording arm 2% piv-
oted at 2%, normally resting upon this concen-
tric portion of the cam m, as represented in
Fig. 2.

The recording arm n? is herein represented
as slotted to receive a pin or projection nfon
the sliding sleeve 27, having attached to it
the flexible arm 7%, carrying at its outer end
a recording pen 7° or other suitable marking
device. Thisconstruction permits the sleeve
and its recording pen to be moved up out of
the way when it is necessary to change the
recording sheet, the sliding movement of the
sleove being limited by the slot in the arm

490,011

77 so that when thesleeve is drawn fully down
the pen n° willlie in correct position over the
recording sheet. The concentric portion of
the cam m permits the staff ¢’ to be rotated
for a greater or less distance without causing
movement of the recording member #% said
member not being moved until the-pin n
reaches and begins to follow the working or
cam surface extending between the points 10
and 11, said arm being caused to follow said
surface by a spring n! which keeps the pin n
always in operative contact with the surface
of the cam.

The recording pen 7° is adapted to sweep
over the recording sheet 0, herein represented
as in the form of a continuous band, see Iig.
5, extended over a top vroll o/, journaled in
the bottoms of the slots or recesses o in the
fixed brackets 0%, the shaft o® forming the
journals for said roll carrying a pinion o
which drops down into mesh with a toothed
wheel 0%, forming part of a clock movement
of any usual or suitable construction con-
tained within the casting 0%, see Fig. 1, move-
ment of the cloek acting through the toothed
wheel 0° to slowly rotate the roll o’ to cause
the recording sheet o to slowly pass under the
end of the recording pen %° in the direction
of the arrow 25, Fig. 1.

A bottom roll 0" is suspended in the record-
ing sheet o0, as represented in Figs. 1 and 5,
the journals of of said bottom roll lying in the
vertical open slots o° in the standards o',
herein represented as secured to theineclosing
case A of the telemeter, the said roll o7 by its
weight keeping the recording sheet always
taut or stretched tightly over the top roll ¢’
At the sametime, the bottom roll 0" not being
journaled in fixed bearings but suspended in
the recording sheet o, is simply revolved by
and insaid sheet as thelatter is moved by the
rotation of the top roll, thus keeping the
sheet tightly drawn about the top roll, and at
the same time offering a minimum resistance
to the rotation of said top roll by the clock
work. The pinion o, on the journals o® of the
top roll, simply rests in mesh with the toothed
wheel 0° of the clock mechanism, permitting
thesaid roll to bereadilylifted from its bear-
ings, and when replaced the said pinion im-
mediately sebtles into mesh with the said
toothed wheel. The bottom roll ¢" being also
readily removable, the recording sheet may
be changed at will, or the rolls replaced by
rolls of a different diameter, without in any
manner interfering with the clock movement.

The paliet f*has its arms 6, 7 provided with
pins 15, 16, lying on upper and under sides
respectively of the inclined faces 17,18 of the
lever p, pivoted at p” and having its end 19
acted upon by a spring 20, normally lying be-
low the serew 77 of the circuit-breaking lever
7, having its contact 7® normally in engage-
ment with the fixed contact spring +%, see Fig.
2. When the pallet f*is vibrated in either
direction by the magnets I, I, one of the pins
|5 or 16 will acet upon its inclined face 17 or
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18 to lift the outer end 19 of the lever p to
thereby cause it to strike against the serew
and lift the circuit-breaking lever , to inter-
rupt or break the circuit between the contacts
22 1%, as will be more fully hereinafter set
forth. The lever p also acts as a centering
device to keep the pallet f* normallyin a cen-
tral position. ,

Referring to Fig. 6, the arrangement of ¢ir-
cuits is represented in diagram, the battery B
having one of its poles connected by a wire
30 with the fixed contact spring 3% the wire
31 leading from the other pole of the battery
being divided and connected by wires 82, 33
with the electro-magnets F, F’, said magnets
being connected respectively by wires 34, 85
with the fixed contacts A® % the pivot /%" of
the U-shaped spring A*carrying the auxiliary
armatures /i and A/, being connected by the
base of the movement with the contact arm ¢
and also with the eircuit-breaking lever 7,
the contacts d and d’ being connected re-
spectively with the fixed contacts A* and 73,
as shown.

The operation of the device is as follows,—
a current of electricity being passed through
the volt-meter from the main line wires, will
cause the wire w to expand more or less ac-
cording to the voltage of the current, such ex-
pansion of the wire causing the disk w* and
its shaft % to revolve and cause the contaet
arm ¢ to engage the contact d on the arm d?
to close the circuit from the battery through
the wires 81, 33, magnet T’, wire 35, contact
It contact d, contact arm ¢, thence by the
base of the movement to the cireuit-breaking
lever r, through the contacts #* and % and
wire 30 to the battery again. Assoon as the
cireuit is established the auxiliary armature
I’ is attracted by the core of the magnet I,
bringing the end 26 of the U-shaped carrier
I? into contact with the fixed contact 24 to
thus shunt out the contact arm ¢ and its con-
tact d, the current from the magnet ¥, in-
stead of passing through the said contact d
and contact arm ¢, will then pass through
the wire 35, fixed contact R4, arm 26 of the
carvier 1%, thence back to the battery as be-
fore, such shunt being provided for the rea-
son that the contact between the contact
arm ¢ and its fixed contact d is so delicate
that a eurrent of sufficient strength to prop-
erly energize the magnet I for the attraction
of its main armature cannot safely be passed
through without danger of injuring the con-
tact points; whereas, with the contact shunted
out, a current of great strength may with
safety be passed through the magnet T
The magnet I being thus energized will at-
tract its main armature f/, throwing the pal-
let f* to the left, Fig. 2, causing its end 7 to
engage one of the teeth of the driving wheel
/7 moving the same in the direction of the
arrow 50, and rotating the staff e’ to the right
in the direction of arrow 51. As the staff ¢’
is rotated to the right, the cam ¢ on the in-
ner end thereof will also be moved, i, acting

through the pin 5 and arm d? on the contact-
carrier ¢, will raise the outer end of the lat-
ter slightly to move its contact d away from
the contact arm ¢ with which it had pre-
viously been in engagement. The circuit is
broken at each impulse between the contacts
7?48, ag described, so that in case the expan-
sion of the wire w should be sufficient to
cause its contact arm ¢ to closely follow its
contact pin d, as the latter is moved up by
attraction of the armature f”, the cirenit will
be broken at the points 74 73 to permit the
armature f’ to return to its retracted posi-
tion in order that it may be again attracted

70

75

8o

by the continued contact between the con- .

tact arm ¢ and point d, to rotate the wheel
f* another tooth to still further raise the
outer end of the contact-carrying arm d? to
move the point d away from the contact
arm c, this operation being repeated by sue-
cessive breaks at the points 7% 75, and clos-
ures between the contact arm ¢ and contact
point d, until the contact arm ¢ has reached
the limit of its movement, when the nextsue-
ceeding impulse will carry the eontact point
d away from the arm ¢, leaving the cireuit
broken at this point. If the voltage has now
reached its highest point and should, for any
reason, fall, the wire w will contract slightly
and move the contact arm ¢ in the opposite
direction to close the circuit through the con-
tact point d’, the current then passing from
the battery through the wires 31, 32, magnet
I, wire 84, fixed contact 1% thence tothe con-
tact d’, through the contact arm ¢ to the eir-
cuit-breaking lever #, contacts 72 75, wire 30,
to the battery again. The magnef F being
thus slightly energized will attraet its aunxil-
iary armature h to bring the arm 27 of the
U-shaped spring-carrier /? into engagement
with the fixed contact ® so that the current
leaving the magnet I will pass from the con-
tact 2° through the arm 27 of the carrier 7
to the pivotal point 7% thus shunting out the
contact arm ¢ and its contact d’ and permit-
ting the full strength of current from the bat-
tery to pass through the magnet ¥, to attract
its main armature fand move the pallet f*to
the right, Fig. 2. Such movement of the pal-
let f* will causeits end 6 to engage one of the
teeth of the wheel f° and rotatethe latter one
tooth in the direction opposite to that indi-
cated by arrow 50, moving the indicating
pointer ¢* back or to the left one point, and
through the cam e dropping the contacts d,
d’ one point to move the contact d’ out of
engagement with the contact arm ¢ to break
the c¢ircnit, when the parts will again resume
their normal positions, Fig. 2. Should ihe
voltage continue to fall, the wire w will con-
tinue to contract and cause the contactarme
to follow the contact d’ as it is moved away,
when the circuit-breaking lever » will oper-
ateto break the cireuit suceessively after each
impulse, as previously deseribed, until the
contact d’ has been moved beyond the limit

‘of movement of the contact arm c. As the
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voltage rises, the expansion of the wire w,
due to a change of any specified number of
volts, will increase so that the contact arm ¢
will be moved through a greater distance for
a certain change in the voltage when the lat-
ter is high than it will for a change of the
same number of volts when the voltage is
low; but the contact-carrying arm * is piv-
oted at one side of the axis of the shaft w?®
of the contact arm ¢, so that as the contact
arm ¢ moves to the left, Fig. 4, and the con-
tacts d, d’ are raised, the said contacts d, d’
will approach nearer to the axis of the shaft
w® than when in their lowermost position,
so that, although the contact arm may be
moved through a greater distance for a certain
change in voltage, the contactsd and d’, lying
nearer to the axis of movement of the said
contact arm, will reduce the difference to a
considerable extent, so that the relative move-
ment between the contact arm and the two
contacts will remain substantially the same.
If, however, the variations in movement of
the contact arm are so great that the pivot-
ing of the contact-carrying lever d? at one
side of the axis of the shaft w® will not suffi-
ciently equalize the relative movements of
the contact arm and contacts, the cam e will
be employed, which, acting through the pin
5 on the arm d* will by its gradually rising
surface move the contacts d and d’ further or
through a greater distance at each impulse as
the voltage inereases; and as the throw of the
cam ¢ may be made as great as desired, the
movements of the contaetsd and d’ may bein-
creased to compensate for the greatest pos-
sible variationsinthe movementofthecontact
arme. Conversely, as the voltage is lowered,
the contacts d, d’ will be moved a less distance
at each successive impulse by the cam e, and,
by reason of thecarrier d* being pivoted at one
side,the movement of the contact arm ¢ with
relation to the contacts d, d’ will increase
gradually, thus equalizing the movements
perfectly, so that a uniform or regular move-
ment of the staff ¢’ and indicating pointer ¢
is at all times secured notwithstanding the
variations in movement of the contact arm.
As the staff ¢’ and pointer ¢* are revolved in
the direction of arrow 51, the pin on the arm
7/ of the recording member n* will follow
along the concenfric surface .of the cam m
until the point 11 on the said cam is reached,
when further movement of the staff and cam
will cause the pin n to follow down the re-
treating cam face to move the marking pen
7° on the outer end of the member 22 in the
direetion of arrow 55, Fig. 1, causing it to
trace the variations in voltage in either direc-
tion upon the moving sheet 0, asshown. Ac-
cording as the concentric portion of the cam
between the points 11 and 12 is made greater
or less will the variation in voltage remaining
unrecorded be greater or less; for, if the cam
is terminated at the point11the record of the
variations in voltage will begin immediately
as the cam is rotated, but as a concentric sur-

face of greater or less length is provided be-
fore the point 11 is reached, the rise in the
number of volts which will remain unrecorded
will be greater or less; as, for instance, the
concentrie surface may be of such length that
the voltage may rise to 100 without making
any record, but any variation above 100 will
be traced upon the recording sheet by the
cam surface of the cam m. :

From the foregoing it will be seen that the
magnets F, F’ constitute not only the trans-
mitting magnets but the receiving magnets
as well.

Thisinvention is notlimited tothe particu-
lar arrangement and construction shown, as
the same may be varied without departing
from the spirit and scope of the invention.

The invention herein disclosed may be em-
ployed in connection with any volt-meter, amn-
meter, or primary actuating instrument other
than the particular one herein shown and de-
seribed.

Intheprineipal figuresofthedrawingsIhave
employed a cam m to move the recording mem-
ber »?; but instead of the cam m, I may em-
ploy other devices foraccomplishing thesame
result, as, for instance, that represented in
Fig. 8, wherein the pinion [ is in mesh with
the sector I/, pivoted on the arbor /% The re-
cording member n? also pivoted loosely on
said arbor 2 has an arm %% which is nor-
mally pressed toward and against a pin n!! by
a coiled spring n'%, attached to the arbor and
bearing at its free end against said arm »'.
Asthestaff ¢’ isrotated it will moveits pointer
a certain distance without moving the record-
ing member 7% or until the projection 2 on
the sector I’ strikes against the arm n', when
the said arm and member 7* will thereafter
be moved in unison with the sector I’

In the principal figures I have also repre-
sented the contact arm as fast on and mov-
able irregularly with the rotating shaftof the
volt-meter or prime actuator, the co-operating
fixedcontactsbeingmovedirregularly through
the cam e. In lieu of such an arrangement,
the irregularly-rotating shaftof the volt-meter
or primeactuator may be provided with a cam
t, Fig. 7, which shall aet on a pin f’ on the
contact arm to give to the latter a perfectly
regular movement, in which case the contacts
d, d" may also be rotated uniformly by being
attached directly to the staff ¢’.

I claim—

1. A contact arm, and a prime actuator
therefor, combined with a movable contact to
co-operate with said contact arm, and actuat-
ing mechanism to impart to said contact an
intermitting movement with a greater move-
ment between some of the intermissions than
between others, substantially as described.

2. A contact arm, and an actuator to im-
part a rotary movement thereto, combined
with a rotary movable contact to co-operate
with said contaet arm, and mechanism con-
trolled by the closure of a cireuit by said con-
tact arm and contact to impart to said con-
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tact an intermitting rotary movement with a
greater movement between some of the inter-
missions than between others, substantially
as deseribed.

3. A pivoted contact arm, and an actuator
therefor, combined with a pivoted contact
carrying arm the pivotal axisof which is par-
allel to the pivotal axis of the contact arm, a
contact carried by the said carrying arm, and
to engage with said contact arm and mech-
anism controlled by the electrical engage-
ment between said contact arm and contact
to impart to the latter an intermitting move-
ment with a greater movement between some
of the intermissions than between others, sub-
stantially as deseribed.

4, A pivoted contact arm, and an actuator
to impart an irregular movement thereto,
combined with a pivoted contact-carrying
arm, a contact thereon to co-operate with said
contact arm, a rotating shaft and a cam there-
on to move said contact-carrying arm, sub-
stantially as described. «

5. A pivoted contact arm, and an actuator
to impart an irregnlar movement thereto,
combined with two movable contacts between
which said contact arm normally moves, a ro-
tatable staff,and mechanism actuated by elec-
trical engagement of the contact arm with
one or the other of said contacts to rotate
said staff uniformly in one or the other direc-
tion, and devices intermediate said staff and
contacts, whereby uniform movement of the
former will impart a variable movement to
the latfer, substantially as and for the pur-
pose specified.

6. A pivoted contact arm, and an actuator
to impart an irregular movement thereto,
combined with a pivoted contaet- carrying
arm d? contacts d, d’ thereon to co-operate
witi said contact arm, a rotating staff ¢’, a
cam e thereon, and the arm d° plate d* and
a screw to separate said arm and plate, sub-
stantially as described.

7. In a telemetric device,a contact arm and
an actuator therefor, two contacts o co-oper-
ate with said contact arm, a staff, and meeh-
anismm controlled by the electrical engage-
ment of said contact arm with one or another
of said contacts to effect the rotation of said
staff in one or the other direction, a pivoted
recording arm, and devices intermediate the
said arm and staff to move the former by the
latter and arranged to permit a predeter-
mined movement of the staff prior to the
movement of the recording arm thereby, sub-
stantially as and for the purpose speecified.

8. Inatelemetric device, a contact arm and
an actuator therefor, two contacts to co-op-
erate with said contact arm, a staff, and
mechanism controlled by the electrital en-

gagement of said contact arm with one or
another of said contacts to effect the rotation
of said staff in one or the other direction, a
cam on said staff, and a recording arm moved
by said cam as the latter is rotated by said
staff, substantially as described.

9. Inatelemetric device, a contact arm and
an actuator therefor, two contacts to co-op-
erate with said contact arm, a staff, and
mechanism controlled by the electrical en-
gagement of said contact arm with one or
anotherof said eontacts to effect the rotation
of said staff in one or the other direction, a
cam on said staff having a cam surface and a
concentricsurface,and arecordingarm moved
by said cam as the latter is rotated by said
staff, substantially as described.

10. In a telemetric device, the combination
of the following instrumentalities, viz:—an
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automatically-movable contact arm, two mov- -

able contacts to co-operate with said contact
arm and between which said contact arm nor-
mally moves, two electro-magnets in ecireuit
respectively with said movable contacts,arma-
tures for sald magnets, and a staff rotated by
movement of the same, a recording device
actuated by said staff, and devices intermedi-
ate said staff and movable contacts, whereby
the latter are moved by the former, substan-
tially as desecribed.

11. In a telemeter system, a clock mechan-
ism, and a spur wheel forming a part thereof,
combined with a roll provided with a pinion
having spur teeth which rest in mesh with the
teeth of the spur wheel of the clock mechan-
ism in a manner to permit the said pinion to
be readily removed from mesh with the said
wheel, and fixed journal bearings for said roll
which permit the roll to be removed from its
bearings and to remove its pinion from mesh
with its supporting wheel at will, a marking
device, and a recording sheet therefor moved
by said roll, substantially as described.

12. The combination with a marking de-
viee, a roll, fixed journal bearings in which
said roll is removably mounted, and an end-
less recording sheet passed abouf said roll, of
a roll suspended in said recording sheet, and
vertical guideways for said suspended roll,
an enfrance opening for said vertical guide-
ways through whieh the suspended roll may
beremoved from the guide-ways for theappli-
cation of a new recording sheet substantially
as deseribed.

In testimony whereof I have signed my

‘name to this specification in the presence of

two subseribing witnesses.
FERNANDO J. DIBBLE.
Witnesses:
FREDERICK L. EMERY,
GEORGE F. RANDLETT.
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